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Early Identification

Early Intervention

Reduced Risk for RD
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Early InterventionEarly Intervention

nn Critical because children who start outCritical because children who start out
as poor readers generally continue to beas poor readers generally continue to be
poor readerspoor readers

nn Poor reading achievement quickly leadsPoor reading achievement quickly leads
to a host of negative consequencesto a host of negative consequences
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Negative ConsequencesNegative Consequences

nn Low motivationLow motivation
nn Negative expectationsNegative expectations
nn Limited practiceLimited practice
nn Academic failureAcademic failure

66
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Negative ConsequencesNegative Consequences

nn Low motivationLow motivation
nn Negative expectationsNegative expectations
nn Limited practiceLimited practice
nn Academic failureAcademic failure
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School-Wide ScreeningSchool-Wide Screening

nn Importance of accuracyImportance of accuracy
nn What to measureWhat to measure
nn Current screening toolsCurrent screening tools
nn New directions in researchNew directions in research
nn ConclusionsConclusions
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ScreeningScreening
nn Screening tests have a long tradition in healthScreening tests have a long tradition in health

professionsprofessions
nn Used to detect potential health problems inUsed to detect potential health problems in

an individual who doesnan individual who doesn’’t show symptomst show symptoms
nn Once identified, follow-up testing isOnce identified, follow-up testing is

conducted, and if required, intervention isconducted, and if required, intervention is
initiated to prevent or limit the condition orinitiated to prevent or limit the condition or
diseasedisease

nn Common screening tests include tests for highCommon screening tests include tests for high
cholesterol, early signs of cancer, depression,cholesterol, early signs of cancer, depression,
or hearing problemsor hearing problems
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Screening in SchoolsScreening in Schools
nn Screening tests also have a longScreening tests also have a long

tradition in education.tradition in education.
nn Typically administered in kindergartenTypically administered in kindergarten

or first grade with the purpose ofor first grade with the purpose of
identifying children at risk for academicidentifying children at risk for academic
problemsproblems

nn Screening takes on a more prominentScreening takes on a more prominent
role in a RTI frameworkrole in a RTI framework
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Screening AccuracyScreening Accuracy

nn Particular attention is given to theParticular attention is given to the
accuracy of screening instrumentsaccuracy of screening instruments

nn Errors in identification can be costlyErrors in identification can be costly
   - over identification   - over identification
   - under identification   - under identification
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Public HealthPublic Health

nn Over identificationOver identification
 - expense of additional testing - expense of additional testing
 - unnecessary worry - unnecessary worry

nn Under identificationUnder identification
 - miss serious health problem - miss serious health problem
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EducationEducation

nn Over identificationOver identification
 - expense of additional testing - expense of additional testing
 - expense of early intervention services - expense of early intervention services

nn Under identificationUnder identification
 - miss opportunity for early intervention - miss opportunity for early intervention
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Clinical Decision Making ModelClinical Decision Making Model
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Clinical Decision Making ModelClinical Decision Making Model
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Screening AccuracyScreening Accuracy
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Screen

Base rate
     5%

Total % Correct
        94%
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Clinical Decision Making ModelClinical Decision Making Model
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Clinical Decision Making ModelClinical Decision Making Model

At risk Not at risk
N

or
m

al
RD

O
ut

co
m

e

True
Positive

a

False
Negative

b
True

Negative

d

False
Positive

c

Screen

Sensitivity

a / a + b

Specificity
d / c + d

Positive
Predictive

Power
a / a + c

Negative
Predictive

Power
d / b + d

2020

Accuracy of Screening is determined by Accuracy of Screening is determined by ……

nn How well your instrument separatesHow well your instrument separates
those who eventually will have a problemthose who eventually will have a problem
from those who will notfrom those who will not

nn What you choose as a cut-off scoreWhat you choose as a cut-off score
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The Ultimate ScreenThe Ultimate Screen

Number of errors

Good Readers Poor Readers
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The Ultimate ScreenThe Ultimate Screen
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More Typical ScreenMore Typical Screen
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More Typical ScreenMore Typical Screen
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More Typical ScreenMore Typical Screen
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ROC CurveROC Curve
http://www.anaesthetist.com/mnm/stats/roc/http://www.anaesthetist.com/mnm/stats/roc/
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Base RateBase Rate

nn The proportion of population that has theThe proportion of population that has the
conditioncondition

nn Sometimes base rate is straightforwardSometimes base rate is straightforward
-children with severe/multiple handicaps-children with severe/multiple handicaps

nn Base rate of RD is not clear-cutBase rate of RD is not clear-cut
nn Reading achievement is continuouslyReading achievement is continuously

distributed with no clear demarcationdistributed with no clear demarcation
between good and poor readersbetween good and poor readers

nn DoesnDoesn’’t follow a categorical modelt follow a categorical model
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Base RateBase Rate

nn Determined in part by perspective onDetermined in part by perspective on
the purpose of early identificationthe purpose of early identification

    - Traditional LD model    - Traditional LD model
 base rate  5% base rate  5%
 at-risk rate 15-20% at-risk rate 15-20%

 - Prevention-oriented general ed model - Prevention-oriented general ed model
 base rate 20-30%     at-risk rate 50% base rate 20-30%     at-risk rate 50%

nn Dependent on resourcesDependent on resources

3232

What to Measure?What to Measure?

nn What is the criterion? What are weWhat is the criterion? What are we
predicting to?predicting to?

nn Reading comprehensionReading comprehension
nn Reading comprehension involves aReading comprehension involves a

mixture of complex abilitiesmixture of complex abilities
nn Role of each changes over timeRole of each changes over time
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PHONOLOGICAL AWARENESS
(syllables, phonemes, etc.)

DECODING (alphabetic principle,
spelling-sound correspondences)

SIGHT RECOGNITION
(of familiar words)

Adapted from Scarborough, H. S. in Neuman, S.B. & Dickinson, D. K. (2001). Handbook of Early
Literacy Research. New York: Guilford Press.

SEMANTICS & GRAMMAR
(vocabulary, syntax)

TEXT PROCESSING
(text structures, cohesion)

BACKGROUND KNOWLEDGE
(facts, concepts, etc.)

VERBAL REASONING
(problem solving, inferencing)

METACOGNITION
(comprehension strategies)
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Predicting ComprehensionPredicting Comprehension

nn word readingword reading
- letter knowledge- letter knowledge
- phonological awareness- phonological awareness

nn oral reading fluencyoral reading fluency
nn vocabulary and grammarvocabulary and grammar
nn listening comprehensionlistening comprehension
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MeasuresMeasures

nn Need to be matched to abilities ofNeed to be matched to abilities of
childrenchildren

nn Should be consistent with theShould be consistent with the
expectations of the curriculumexpectations of the curriculum

nn Estimate of risk is a Estimate of risk is a ““moving targetmoving target””
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MeasuresMeasures

nn Need to use multiple measuresNeed to use multiple measures
nn Most early predictors are onlyMost early predictors are only

moderately correlated with readingmoderately correlated with reading
nn Need a combination to attain highNeed a combination to attain high

classification accuracyclassification accuracy
nn Measure more than onceMeasure more than once
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Screening ToolsScreening Tools

nn Readily availableReadily available
nn StandardizedStandardized
nn Easily administeredEasily administered
nn AccurateAccurate

3838

Phonological Awareness Literacy ScreeningPhonological Awareness Literacy Screening
(PALS-K; Invernizzi, (PALS-K; Invernizzi, JuelJuel, Swank, & Meier), Swank, & Meier)

nn http://pals.virginia.eduhttp://pals.virginia.edu
nn Measures kindergarten studentsMeasures kindergarten students’’ literacy development with the literacy development with the

following subtestsfollowing subtests
nn Rhyme Awareness (group then individual if needed)Rhyme Awareness (group then individual if needed)
nn Beginning Sound Awareness (group then individual if needed)Beginning Sound Awareness (group then individual if needed)
nn Alphabet KnowledgeAlphabet Knowledge
nn Letter SoundsLetter Sounds
nn Spelling (group then individual if needed)Spelling (group then individual if needed)
nn Concept of WordConcept of Word

nn Takes approximately 30-45 minutes to completeTakes approximately 30-45 minutes to complete
nn A summed score is obtained which can be used to compare toA summed score is obtained which can be used to compare to

benchmarks (fall and spring)benchmarks (fall and spring)
nn PALS-PALS-PreKPreK and PALS 1-3 also available and PALS 1-3 also available
nn Classification accuracy of combined PALS K, 2-3 to state assessmentClassification accuracy of combined PALS K, 2-3 to state assessment

was 82%was 82%
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Texas Primary Reading InventoryTexas Primary Reading Inventory
(Foorman et al., 1998- (Foorman et al., 1998- www.tpri.orgwww.tpri.org))

nn Designed to be used by teachers to identifyDesigned to be used by teachers to identify
children at risk for RD and to furtherchildren at risk for RD and to further
evaluate their strengths and weaknesses inevaluate their strengths and weaknesses in
reading-related skillsreading-related skills

nn 5 screens for K-25 screens for K-2ndnd grade grade
nn Designed to hold false negatives at a minimumDesigned to hold false negatives at a minimum
nn Includes an inventory of secondary measuresIncludes an inventory of secondary measures

to help rule out false positives and informto help rule out false positives and inform
instructioninstruction

4040

TPRI (1998)TPRI (1998)
K (Dec) predicting end of 1stK (Dec) predicting end of 1st

nn Letter-sound identification (10 items)Letter-sound identification (10 items)
nn Phoneme blending (8 items)Phoneme blending (8 items)

Screen (shorten version)
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TPRI (1998)TPRI (1998)
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TPRI (1998)TPRI (1998)
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Screen (shorten version)

Sensitivity

94.8%

Specificity
 55.9%

Positive
Predictive

Power

39.1%

Negative
Predictive

Power

97.3%

Base rate
     23%

Risk rate
     56%
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Texas Primary Reading InventoryTexas Primary Reading Inventory
(Foorman et al., 1998- (Foorman et al., 1998- www.tpri.orgwww.tpri.org))

nn Inventory of secondary measures (12 measures)Inventory of secondary measures (12 measures)
- book and print awareness- book and print awareness
- rhyming- rhyming
- blending word parts- blending word parts
- blending phonemes- blending phonemes
- deleting initial sounds- deleting initial sounds
- deleting final sounds- deleting final sounds
- letter-name identification- letter-name identification
- letter to sound linking A & B- letter to sound linking A & B
- listening comprehension 1-3- listening comprehension 1-3

nn Most have 5 itemsMost have 5 items
nn Designed to progress for easy to difficultDesigned to progress for easy to difficult
nn About 20 minutes to administerAbout 20 minutes to administer
nn Curriculum-based to inform instructionCurriculum-based to inform instruction

4444

Dynamic Indicators of BasicDynamic Indicators of Basic
Early Literacy Skills (DIBELS)Early Literacy Skills (DIBELS)

nn Standardized and readily availableStandardized and readily available
            www.dibels.uoregon.edu
            www.aimsweb.comwww.aimsweb.com
nn Curriculum-Based Measurement ToolCurriculum-Based Measurement Tool

(CBM)(CBM)
nn Developed to monitor progress andDeveloped to monitor progress and

inform instructioninform instruction
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CBM ToolsCBM Tools

nn Short assessmentsShort assessments
nn Most often involve speeded performanceMost often involve speeded performance
nn Multiple formsMultiple forms
nn Tied to curriculumTied to curriculum

4646

CBM ToolsCBM Tools

nn Letter-Name FluencyLetter-Name Fluency
nn Letter-Sound FluencyLetter-Sound Fluency
nn Initial-Sound FluencyInitial-Sound Fluency
nn Phoneme Segmentation FluencyPhoneme Segmentation Fluency
nn NonwordNonword Reading Fluency Reading Fluency
nn Word Identification FluencyWord Identification Fluency
nn Oral Reading FluencyOral Reading Fluency
nn Oral Retell FluencyOral Retell Fluency
nn Maze FluencyMaze Fluency
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CBM ToolsCBM Tools

nn Assessments given 3 or more times aAssessments given 3 or more times a
year to evaluate growth in readingyear to evaluate growth in reading
(meeting benchmarks)(meeting benchmarks)

nn Each can be considered a screeningEach can be considered a screening
opportunityopportunity

4848

DIBELSDIBELS
K (Fall) predicting end of 1stK (Fall) predicting end of 1st

Screen ( Initial sound fluency, Letter name fluency)
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DIBELSDIBELS
K (Fall) predicting end of 1K (Fall) predicting end of 1stst**
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Screen ( Initial sound fluency, Letter name fluency)

Sensitivity

82.5%

Specificity
 56.7%

Positive
Predictive

Power

47.9%

Negative
Predictive

Power

87.0%

 
Base rate

32.5%

Risk rate

56.0%

*Adapted from summary data with
important qualifications
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First Grade ScreeningFirst Grade Screening
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TPRI (1998)TPRI (1998)
11stst (Oct) predicting end of 1st (Oct) predicting end of 1st
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Screen (letter-sound, blending, word reading)

Sensitivity

93.3%

Specificity
 63.5%

Positive
Predictive

Power

38.8%

Negative
Predictive

Power

97.4%

Base rate

    19.9%

Risk rate

   47.7%
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DIBELSDIBELS
11stst NWF predicting end of 1st ORF NWF predicting end of 1st ORF
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DIBELSDIBELS
11stst NWF predicting end of 1st ORF NWF predicting end of 1st ORF
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165445067

Sensitivity

71.7%

Specificity
 76.6%

Positive
Predictive

Power

59.6%

Negative
Predictive

Power

86.4%

 

  

Risk rate

39.1%

Base rate

32.6%

*Adapted from summary data with
important qualifications
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Dynamic AssessmentDynamic Assessment
nn Measurement of ability over time in order toMeasurement of ability over time in order to

monitor progressmonitor progress
nn Measurement of learnersMeasurement of learners’’ potential over the potential over the

short termshort term
nn Assessor actively intervenes during theAssessor actively intervenes during the

course of the assessment with the goal ofcourse of the assessment with the goal of
intentionally inducing changes in the learner'sintentionally inducing changes in the learner's
current level of performance.current level of performance.

nn ““Mini-assessmentMini-assessment”” of response to intervention of response to intervention
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OO’’Connor & Jenkins (1999)Connor & Jenkins (1999)
Oct 1Oct 1stst predicting April 1 predicting April 1stst
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OO’’Connor & Jenkins (1999)Connor & Jenkins (1999)
Oct 1Oct 1stst predicting April 1 predicting April 1stst
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Screen (phoneme seg, RLN, phoneme repetition)

Sensitivity

100%

Specificity
 87.3%

Positive
Predictive

Power

29.7%

Negative
Predictive

Power

100%

Base rate

     5.1%

Risk rate

   17.2%



29

5757

OO’’Connor & Jenkins (1999)Connor & Jenkins (1999)

nn Dynamic AssessmentDynamic Assessment
   -    - taught at-risk children phonemetaught at-risk children phoneme

       segmentation using a set of test items       segmentation using a set of test items
    - score based on the number of trials needed    - score based on the number of trials needed
       to master the task       to master the task
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OO’’Connor & Jenkins (1999)Connor & Jenkins (1999)
Oct 1Oct 1stst predicting April 1 predicting April 1stst (dynamic) (dynamic)

At risk Not at risk
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Screen

Sensitivity

90.9%

Specificity
 95.6%

Positive
Predictive

Power

52.6%

Negative
Predictive

Power

99.5%

Base rate

    5.1%

Risk rate

   8.8%
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Compton, Fuchs, Fuchs,Compton, Fuchs, Fuchs,
& Bryant (in press)& Bryant (in press)

nn Screened in 1Screened in 1stst (Oct) predicting end of 2 (Oct) predicting end of 2ndnd

nn MeasuresMeasures
    - CTOPP Sound Matching    - CTOPP Sound Matching
    - CTOPP Rapid Digit Naming    - CTOPP Rapid Digit Naming
    - WJPB-R Oral Vocabulary    - WJPB-R Oral Vocabulary
    - Word Identification Fluency (WIF)    - Word Identification Fluency (WIF)
                Initial level, 5-week slopeInitial level, 5-week slope

6060

Grade 1Grade 1
Word-Identification FluencyWord-Identification Fluency

Teacher: Teacher: ReadRead
these wordsthese words..

Time: 1 minute.Time: 1 minute.

twotwo
forfor
comecome
becausebecause
lastlast
fromfrom

  ......
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Compton, Fuchs, Fuchs,Compton, Fuchs, Fuchs,
& Bryant (in press)& Bryant (in press)

nn Screened in 1Screened in 1stst (Oct) predicting end of 2 (Oct) predicting end of 2ndnd

nn MeasuresMeasures
    - CTOPP Sound Matching    - CTOPP Sound Matching
    - CTOPP Rapid Digit Naming    - CTOPP Rapid Digit Naming
    - WJPB-R Oral Vocabulary    - WJPB-R Oral Vocabulary
    - Word Identification Fluency (WIF)    - Word Identification Fluency (WIF)
                Initial level, 5-week slopeInitial level, 5-week slope
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Compton et al. (in press)Compton et al. (in press)
11stst (Oct) predicting end of 2 (Oct) predicting end of 2ndnd

At risk Not at risk

N
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RD
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ut
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m

e 35 2
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Screen (includes WIF level & slope)

Sensitivity

94.6%

Specificity
 91.7%

Positive
Predictive

Power

71.4%

Negative
Predictive

Power

98.7%
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Beyond First gradeBeyond First grade

nn Most common screening for Tier 2 hasMost common screening for Tier 2 has
been measure of ORFbeen measure of ORF

nn ORF strongly correlated with 3ORF strongly correlated with 3rdrd grade grade
state assessmentsstate assessments

nn High correlations do not necessarilyHigh correlations do not necessarily
translate into high sensitivity andtranslate into high sensitivity and
specificityspecificity

.49-.8.49-.8
11

MEAP (4MEAP (4thth grade) grade)
((McGlincheyMcGlinchey & &
Hixson, 2004)Hixson, 2004)

.80.80CSAP (Shaw &CSAP (Shaw &
Shaw, 2002)Shaw, 2002)

NANA
ASAASA
((LinnerLinner, 2001), 2001)

.73.73OSA (Good,OSA (Good,
Simmons, &Simmons, &
KameKame’’enuienui, 2001), 2001)

.79.79ISATISAT
(Sibley, (Sibley, BiwerBiwer, &, &
HeschHesch, 2001), 2001)

  .70  .70FCAT-SSSFCAT-SSS
(Buck & Torgesen,(Buck & Torgesen,
2003)2003)

RR

Concurrent Validity
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72.072.0

90.090.0

96.996.9

98.698.6

90.690.6

96.496.4

NegativeNegative
PredictivePredictive

PowerPower

77.077.074.074.075.075.0.49-..49-.
8181

MEAP (4MEAP (4thth grade) grade)
((McGlincheyMcGlinchey & &
Hixson, 2004)Hixson, 2004)

42.942.962.862.880.080.0.80.80CSAP (Shaw &CSAP (Shaw &
Shaw, 2002)Shaw, 2002)

44.344.374.374.389.789.7
NANA

ASAASA
((LinnerLinner, 2001), 2001)

43.743.771.371.389.489.4.73.73OSA (Good,OSA (Good,
Simmons, &Simmons, &
KameKame’’enuienui, 2001), 2001)

37.537.5

57.357.3

PositivePositive
PredictivePredictive

PowerPower

74.574.593.893.8.79.79ISATISAT
(Sibley, (Sibley, BiwerBiwer, &, &
HeschHesch, 2001), 2001)

69.069.085.385.3  .70  .70FCAT-SSSFCAT-SSS
(Buck & Torgesen,(Buck & Torgesen,
2003)2003)

SpecificitySpecificitySensitivitySensitivityRR

Concurrent Validity
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CBM & State AssessmentsCBM & State Assessments

nn Reported results are usually much betterReported results are usually much better
nn Most reports only consider the low and highMost reports only consider the low and high

risk groupsrisk groups
nn Students in the Students in the ““some risksome risk”” category are not category are not

includedincluded
nn Equally likely to have good vs. poor outcomesEqually likely to have good vs. poor outcomes
nn But results should be expected on the basisBut results should be expected on the basis

of the simple viewof the simple view
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6767Buck & Torgesen (2003)

False negatives

False positives

False negatives

False positives
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Possible SolutionsPossible Solutions

nn Measurement of level and slope mayMeasurement of level and slope may
help (e.g., dual discrepancy)help (e.g., dual discrepancy)

nn Add assessments of language abilitiesAdd assessments of language abilities
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What have we learned aboutWhat have we learned about
screening?screening?

nn Can identify children at risk for reading problemsCan identify children at risk for reading problems
nn Can be done as early as the fall of kindergartenCan be done as early as the fall of kindergarten
nn Need to choose measures carefullyNeed to choose measures carefully
nn Must match measures to curriculumMust match measures to curriculum
     - letter naming     - letter naming
     - phonological awareness     - phonological awareness
     - word reading     - word reading
     - text reading     - text reading
nn Must not forget about other factors related toMust not forget about other factors related to

comprehensioncomprehension
     - oral language     - oral language
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What have we learned aboutWhat have we learned about
screening?screening?

nn False positive rates are high and efforts need to beFalse positive rates are high and efforts need to be
in place to limit the cost of over predictionin place to limit the cost of over prediction

nn Brief secondary assessments (TPRI)Brief secondary assessments (TPRI)
nn Duel discrepancyDuel discrepancy
nn Short-term instruction (dynamic assessment)Short-term instruction (dynamic assessment)
nn Tier 2  (RTI)Tier 2  (RTI)


